H A N D S  O N O C E A N O G R A P H Y PURPOSE OF ACTIVITY
In this activity, students make a single measurement (chlorophyll) for the purpose of interpreting it in a regional, seasonal, and historical context. The activity introduces students to the vast amount of online oceanographic data, builds lab skills, and requires calculations that emphasize basic concepts and unit conversions. Chlorophyll analysis presents some diffi culties, and instructors concerned about these may prefer to substitute another analyte such as salinity, dissolved oxygen, or a nutrient. One limitation of the method used here is the need to shorten the recommended 2 to 24 hour extraction period (Arar and Collins, 1997; Clesceri et al., 1998) to fi t within a two-or three-hour lab. Other potential limitations are the need for a fume hood and seawater.
RESEARCH QUESTION
The emphasis in this activity is on con- and this too could lead to further questions and discussion (Tomczak, 2006 
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APPROACH
Students take turns preparing and fi ltering seawater to extract chlorophyll a, the primary pigment in marine phytoplankton. Chlorophyll a is typically measured by spectrophotometric or fl uorometric methods (e.g., Clesceri et al., 1991) ; fl uorometric analysis is simpler, involves fewer calculations, and is used here.
Our version largely follows the unacidifi ed method of Arar and Collins (1997) , substitutes weighing for pipetting, and replaces 90% acetone with the pure solvent. The use of a balance shortens preparation time and results in better student precision. Pure acetone is sometimes used to extract chlorophyll (e.g., Karl et al., 1990; Sun et al., 1991) and its use further simplifi es student calculations. 
PRECAUTIONS
• Room lights are dimmed or off during
Steps 1-4 and 9-11 to prevent chlorophyll degradation, and are turned on during Steps 5-8.
• We use a Turner Designs 10-AU fl uorometer, which requires a 45-minute warm-up; to minimize acetone vapors, we place it in the fume hood.
Alternatively, cuvettes can be capped with Parafi lm™ and analyzed outside the hood.
• A weighing paper or pan will keep fi lters clean during weighing.
• The seawater bottle is rotated gently to suspend particles prior to sampling.
• Vacuum is less than 10-cm Hg (gauge)
to prevent cell breakage (14 kPa).
• The fi ltration chimney and graduated cylinder are rinsed with fi ltered seawater prior to each new use.
• Rinsing the forceps and pestle with acetone directly into the test tube minimizes sample loss following grinding.
• The cuvette is cleaned with acetone and a tissue as needed; students should avoid skin contact with acetone, or wear disposable gloves.
GENER AL COMMENTS
This activity requires two to three hours, depending on the number of students. 
POSSIBLE MODIFICATIONS
Numerous analytical modifi cations to this activity are possible. Spectrophotometers could be used (e.g., Parsons et al., 1984) in place of fl uorometers. Instructors without access to fume hoods could substitute ethanol for acetone (Sartory and Grobbelaar, 1984) 
